###### Strengths and limitations of this study

-   We provide estimates of the prevalence and potential clinical relevance of novel psychoactive substance (NPS) use in recently discharged psychiatric inpatients.

-   We have demonstrated several statistically significant relationships regarding the demographics of psychiatric inpatients who use NPS.

-   We cannot infer causal relationships from our results.

-   We relied on discharge letters, potentially introducing reporting bias.

-   Our results refer to NPS as a uniform group, when in fact they are a heterogeneous group of psychoactive substances, which are likely to be used by differing groups of psychiatric inpatients.

Introduction {#s1}
============

Background {#s1a}
----------

Illicit drug use has long been recognised as a public health concern in Scotland and the rest of the UK, with 2013 survey data suggesting that 6.2% of adults had used drugs in the last year.[@R1] This rate has been falling year-on-year since the 2008/2009 survey. However, in recent years, new classes of drugs with structures not controlled under the law have emerged, in addition to the 'classic' drugs of abuse. They are known as novel psychoactive substances (NPS) and their alleged non-illicit status has led the media to label them as 'legal highs'.

NPS are defined by the UK Advisory Council on the Misuse of Drugs as "psychoactive drugs which are not prohibited by the United Nations Single Convention on Narcotic Drugs or by the Misuse of Drugs Act 1971, and which people are seeking for intoxicant use".[@R2] The blanket terminology of 'NPS' covers six distinct groups: synthetic cannabinoids, phenethylamines, cathinones, plant-based substances, piperazines and ketamine. Since the rapid and well-publicised surge in mephedrone use in 2009,[@R3] the emergence of NPS as drugs of abuse has represented a new challenge both to lawmakers and healthcare workers.

The total number of NPS reported to the United Nations Office on Drugs and Crime (UNODC) stood at 348 in December 2013, a large increase on the 251 documented in July 2012,[@R4] illustrating the growing nature of the problem. Their popularity stems largely from their ready availability online and in shops[@R5] and their alleged non-illicit status.[@R6] The point that their legality does not equate with safety has been made many times.[@R7] They are often synthesised by modifying the structure of controlled drugs and, as such, discovery of new substances is hypothesised to be a continuous phenomenon,[@R6] with current estimates suggesting that on average one new NPS is made available online in the European Union every week.[@R5] The time lag between their recognition by policymakers and becoming controlled means that their consumption is unlikely to be diminished under current legislation; however, the announcement of the Psychoactive Substances Bill in May 2015 may lead to changes in availability, given its implications for their future legal status.[@R8]

NPS supply is unregulated, and, as such, there is significant variation in content between substances which are labelled as being the same.[@R9] This variety, coupled with the heterogeneous pharmacology of these substances, makes characterising their effects problematic. As such it is unsurprising that they have unpredictable toxicological and psychiatric effects,[@R10] with documented cases of psychosis,[@R11] poisoning[@R12] and death.[@R13]

Psychiatric patients have an increased rate of comorbid substance abuse compared with the general population,[@R14] and recent studies show that the same trend is true of NPS use.[@R15] Evidence suggests that psychiatric patients with comorbid substance abuse have poorer clinical outcomes, cost health services more[@R16] and have an increased number of psychiatric admissions[@R17] than those without. Furthermore, it has been suggested that drug use can precipitate the emergence of psychiatric symptoms in at-risk individuals,[@R18] and, from case reports, it appears that NPS use has been implicated in the emergence of psychotic symptoms.[@R11] A study published in 2013 showed that 13% of patients attending mental health services were using head shop drugs (a term commonly used to refer to NPS), with 54% reporting adverse effects on their mental health.[@R19] It is likely that psychiatric services will encounter many of the consequences of increasing NPS use.

The relative novelty of NPS as substances of abuse, and the rapid fluctuations in the popularity of individual substances, mean that they currently have a limited evidence base, with the recent Novel Psychoactive Treatment UK Network (Neptune)[@R20] report representing the first cohesive attempt in the UK to collate knowledge and propose management approaches on the issue. NPS use by psychiatric patients and the role it plays in psychiatric inpatient admission has even less evidence, prompting our current attempt at its characterisation.

Objectives {#s1b}
----------

We hypothesised that NPS use would be present in a proportion of admissions to general adult psychiatric wards in Edinburgh. Our aims were to quantify the proportion of inpatient admissions which involved NPS use, and then to characterise the group of NPS users, in comparison with the non-NPS using patients. We used a retrospective case note review approach to maximise the included population. We looked for differences in demographics, mental health diagnosis, use of Mental Health Act, length of admission, forensic history and comorbidity with other substance misuse. We also sought to identify patterns of use by recording the substance being used and route of administration where this information was available.

Methods {#s2}
=======

Study design and setting {#s2a}
------------------------

This was a cross-sectional survey conducted as a retrospective review of electronic discharge letters for all patients discharged from general adult psychiatric wards in the Royal Edinburgh Hospital, a large urban psychiatric hospital, between 1 July 2014 and 31 December 2014.

Participants {#s2b}
------------

Four hundred and eighty-three admissions were identified using the electronic patient record system. The duration of 6 months was chosen to provide an accurate representation of the population within the time constraints available.

Data collection {#s2c}
---------------

The data collection was carried out by a fourth year undergraduate medical student at Edinburgh University. Of the 483 admissions identified, 46 were admissions for maintenance electroconvulsive therapy (ECT) and were excluded. Of the remaining 437 admissions, 49 discharge letters were unobtainable, leaving 388 admissions to analyse (representing 88.8% of the identified admissions).

In 13 of these 388 admissions, the discharge letter covered 2 separate admissions for the same patient in a short space of time. The information was coded twice, for each date of admission, to give a fair representation of service access.

Data from these 388 admissions were recorded using the collection tool detailed in online [supplementary file 1](#SM1){ref-type="supplementary-material"}. Information not included on the letter was coded as 'not available', and this applied particularly to 'substance use', 'forensic history' and 'custodial sentence'. The patient\'s age reflects their age at admission, and the primary diagnosis reflects that stated on the discharge letter, meaning it is likely to correspond to the diagnosis relevant to admission. Mention of illicit substance use at any level was recorded as a positive finding, with the exception of alcohol, which was recorded only when the discharge letter suggested harmful use, either explicitly or with reference to consumption in line with the International Classification of Diseases, 10th Edition (ICD-10) diagnosis of harmful use or alcohol dependence.
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When recording NPS use, we adopted a definition based on those used by the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA)[@R5] and Neptune,[@R20] defining them as a group of psychoactive compounds that emerged as alternatives to those controlled by the United Nations conventions, which may pose a public health threat comparable to that posed by substances listed in these conventions.[@R5] Some of these substances are now subject to legal control in the UK; however, the term 'legal high' in discharge letters was deemed as evidence of NPS use given the widespread use of the term in reference to substances classified as NPS by patients and healthcare workers.[@R21] Owing to a lack of information regarding the constituents of many substances, they were subdivided into cannabinoids and stimulants, as opposed to the more stringent groups detailed in the introduction.

Statistical methods {#s2d}
-------------------

IBM SPSS Statistics V.22.0.0.1 was used for statistical analysis. The χ^2^ test was used to compare differences with regard to gender, primary diagnosis, substance use, forensic history, custodial sentence and use of the Mental Health Act. Fisher\'s exact test was used to calculate ORs. Student\'s t test was used to assess differences in length of stay and age.

Results {#s3}
=======

[Figure 1](#BMJOPEN2015009430F1){ref-type="fig"} details the prevalence of NPS use, including characterisation of individual NPS into stimulant or cannabinoid subtypes. Intravenous (IV) use was only noted for stimulants, and the rates are included due to the importance of IV use as a public health concern. NPS use was noted in 22.2% (n=86) of discharge letters, with 59.3% (n=51) of these stating that NPS use had contributed to the development of psychiatric symptoms relevant to the admission.

![NPS prevalence. \*n (NPS subtype) less than n (cannabinoid) and n (stimulant) combined due to poly NPS use. See online [supplementary file 2](#SM2){ref-type="supplementary-material"} for breakdown of individual NPS frequency. IV, intravenous; NPS, novel psychoactive substance.](bmjopen2015009430f01){#BMJOPEN2015009430F1}

[Table 1](#BMJOPEN2015009430TB1){ref-type="table"} details the demographic characteristics of NPS users and non-NPS users. There was a higher prevalence of males in the NPS users (69.8%) than the non-NPS users group (43.7%). This difference was shown to be statistically significant (p\<0.001), with males more likely to be NPS users than females (OR=2.9; 95% CI 1.7 to 4.8).

###### 

Demographic information for novel psychoactive substance (NPS) users and non-NPS users

                                                               NPS users (n=86)   Per cent   Non-NPS users (n=302)   Per cent
  ------------------------------------------------------------ ------------------ ---------- ----------------------- ----------
  Mean age (SD)                                                36.1 (9.4)\*                  42.5 (12.5)\*           
  Gender                                                                                                             
   Male                                                        60†                69.8       132†                    43.7
   Female                                                      26†                30.2       165†                    54.6
   Transgender‡                                                0                  0          5                       1.7
  Employment                                                                                                         
   Unemployed                                                  51                 59.3       190                     62.9
   Student                                                     3                  3.5        9                       3
   Employed                                                    5                  5.8        49                      16.2
   Self-employed                                               1                  1.2        9                       3
  Home circumstances                                                                                                 
   Independent                                                 57                 66.3       241                     79.8
   Supported                                                   10                 11.6       25                      8.3
   Homeless                                                    12                 14         27                      8.9
  Forensic history                                             44†                51.2       74†                     24.5
  Previous custodial sentence                                  25†                29.1       23†                     7.6
  Use of compulsory measures under mental health legislation   30                 34.9       105                     34.8

Data missing for employment status in 26 NPS users and 45 non-NPS users. Data missing for home circumstances in seven NPS users and nine non-NPS users.

\*Denotes statistically significant difference between NPS users and non-NPS users (t test) p\<0.01.

†Denotes statistically significant difference, between NPS users and non-NPS users (χ^2^) p\<0.001.

‡Transgender data excluded from statistical analysis due to low numbers.

The data for employment and home circumstances did not show any statistically significant difference. NPS users were significantly more likely to have a forensic history (p\<0.001, OR=3.2; 95% CI 2.0 to 5.3) and previous custodial sentences (p\<0.001, OR=5.0; CI 2.6 to 9.3) than non-NPS users. There was no statistically significant difference between rates of detention under the Mental Health Act.

[Figure 2](#BMJOPEN2015009430F2){ref-type="fig"} shows that there was no statistically significant difference between the length of stay for those who used NPS and those who did not.

![Mean length of admission for those who had, and had not, used NPS. NPS, novel psychoactive substance.](bmjopen2015009430f02){#BMJOPEN2015009430F2}

[Figure 3](#BMJOPEN2015009430F3){ref-type="fig"} illustrates the primary diagnoses of NPS users and non-NPS users. The diagnosis of drug-induced psychosis was significantly higher in NPS users, with 29 cases where NPS use was documented and 8 where it was not (p\<0.001, OR=18.7; 95% CI 8.1 to 43.0). Conversely, the prevalence of depression was significantly lower in NPS users, with 2 cases where NPS use was documented and 46 where it was not (p\<0.005, OR=0.133; 95% CI 0.031 to 0.558).

![Primary diagnosis of those who had, and had not, used NPS. \*Denotes statistically significant difference, between NPS users and non-NPS users (χ^2^), p\<0.001.+Denotes statistically significant difference, between NPS users and non-NPS users (χ^2^), p\<0.005. NPS, novel psychoactive substance.](bmjopen2015009430f03){#BMJOPEN2015009430F3}

[Figure 4](#BMJOPEN2015009430F4){ref-type="fig"} shows substance use (other than NPS) by NPS users and non-NPS users. NPS users had a higher incidence of use of all substances except benzodiazepines and gamma butyrolactone (GBL). This difference was statistically significant for cannabis (p\<0.001, OR=4.2; 95% CI 2.5 to 7.1) and substitute opioid use (p\<0.001, OR=3.7; 95% CI 1.8 to 7.4). Of the 86 admissions with documented NPS use, 20 had no other documented comorbid substance abuse.

![Alcohol and substance use of those who had, and had not, used NPS. \*Denotes statistically significant difference, between NPS users and non-NPS users (χ^2^), p\<0.001. GBL, gamma butyrolactone; GHB, gamma hydroxybutyrate; MDMA, 3,4-methylenedioxymethamphetamine (Ecstasy); NPS, novel psychoactive substance.](bmjopen2015009430f04){#BMJOPEN2015009430F4}

Discussion {#s4}
==========

We hypothesised that NPS use would be present in psychiatric admissions and found that 22.2% of discharge letters over a 6-month period identified NPS use. Furthermore, in 59.3% of cases of NPS use, it was suggested by the treating team that the NPS had contributed to the patient\'s psychiatric symptoms, although this cannot be proven by this study.

Our results also contribute to the emerging evidence regarding local NPS use. The discharges mentioned only stimulant NPS and synthetic cannabinoids. This is in line with findings by CREW 2000,[@R22] whose survey suggested that 96% of NPS use in Edinburgh fell into either of these two categories. Stimulant NPS use was identified in discharges more than three times as frequently as synthetic cannabinoid use. Cannabinoids have elsewhere been identified as the more common NPS subtype, with estimates suggesting that they account for 40% of NPS currently in circulation.[@R6] This might suggest that either stimulants are more commonly used in Edinburgh, or that their use is more likely to precipitate psychiatric symptoms leading to admission.

Stimulant NPS use also carries the additional concern of IV administration. In our survey, the stimulant NPS 'Burst' was injected in 75% of cases where it was mentioned (see online [supplementary file 2](#SM2){ref-type="supplementary-material"} for NPS subtype frequency). IV drug use has well-recognised public health implications.[@R22] Additionally, when injecting stimulant NPS the effects are short lived, leading to more frequent injecting. Furthermore, many NPS contain microcrystalline cellulose,[@R21] which does not dissolve, potentially leading to blocked veins and abscesses. Current estimates suggest that 'Burst' is injected in roughly 20% of users;[@R22] however, our prevalence of 75% was much higher than this. This discrepancy may suggest that IV 'Burst' use could be more likely to precipitate psychiatric symptoms than other routes of administration.
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We found that NPS use was more common in younger males, which is in agreement with previously published findings which indicated a higher rate of head shop drug (NPS) use among those younger than 35 and among males.[@R19] We also found that NPS users were more likely to have served a custodial sentence or have other forensic history in comparison to non-users. This follows previously documented trends in the use of controlled substances and alcohol by psychiatric patients.[@R23] Homelessness is often noted as associated with substance abuse, although we did not detect a statistically significant difference in this respect.

Diagnostically, we found a statistically significant relationship between drug-induced psychosis and NPS use, as shown in [figure 3](#BMJOPEN2015009430F3){ref-type="fig"}, with a large OR, suggesting a strong association between the two variables (OR 18.7). It has been demonstrated that synthetic cannabinoids have a greater propensity to induce psychosis than cannabis,[@R24] with reports of 'spiceophrenia' ('spice' being a form of synthetic cannabinoid) in the literature.[@R25] Research has also demonstrated that synthetic cocaine has a longer half-life than its illicit derivative,[@R26] and amphetamine type stimulants have been strongly associated with psychosis.[@R27] Recent research has shown that over half of 'head shop drug' users attending adult mental health services reported adverse effects on their mental health, in many cases manifesting as symptoms of psychosis.[@R19] In the context of previously published literature, our finding of an association between NPS use and drug-induced psychosis prompts the need for further investigation as a causal link cannot be inferred given the design of our study.

[Figure 3](#BMJOPEN2015009430F3){ref-type="fig"} shows a negative association between depression and NPS use (OR 0.13), with very few instances of the two occurring together. There is extensive research linking depression with cannabis[@R28] and alcohol[@R29] consumption and this is therefore a curious result, particularly given that many NPS available are synthetic cannabinoids, with similar effects to cannabis. It may be the case that lack of motivation or limited social opportunities as a consequence of depression may be at the root of this phenomenon, or that people with depression preferentially use other drugs. This requires further research. It is also worth noting that those with documented NPS use include patients with multiple other diagnoses, such as schizophrenia and emotionally unstable personality disorder.

Despite the fact that NPS may be attractive due to their alleged non-illicit status, it has been shown that they are often added to a pre-existing repertoire of controlled substance use.[@R30] We found a significantly higher rate of cannabis and substitute opiate use by NPS users in comparison to non-NPS users. NPS pharmacology is notoriously unpredictable, and this is likely to be exacerbated by polysubstance use. Psychiatric patients with multiple substance misuse disorders are shown to have higher rates of psychiatric comorbidity,[@R18] and NPS use may be further exacerbating the problem. Although the nature of the association between cannabis use and psychosis is controversial,[@R31] the high coexistence of NPS and cannabis use is of concern, particularly in light of the previously noted relationship between NPS use and drug-induced psychosis. Of note, 20 patients with documented NPS use had no documented comorbid substance use, which suggests that some NPS users may represent a different population to 'classic' drug users and that this may include otherwise drug-naïve individuals.

NPS use was not shown to be related to an increased length of stay, or increased use of compulsory measures under mental health legislation, as shown in [figure 2](#BMJOPEN2015009430F2){ref-type="fig"}. This may be due to our small sample size; however, these two variables are likely to be multifactorial, and it is not surprising that their association with NPS use alone is not marked.

Limitations and further work {#s4a}
----------------------------

Our study had several limitations. The most significant of these was the fact that we relied on discharge letters to collect our data. Given the lack of widely available assays for the detection of NPS use, we were limited in our choice of study design. Relying on data recorded in discharge letters could have led to reporting bias (eg, NPS use may not have been included where it was not felt to be relevant, leading to possible under-reporting of NPS use). Knowledge of NPS is lacking in healthcare workers, with surveys among doctors showing a lack of confidence surrounding the subject.[@R32] This is in keeping with the fact that in only 39 of the 86 letters where NPS use was identified was the NPS itself named. The discharge letters were not standardised, and therefore omissions and varying interpretations by the doctors writing them will have introduced a degree of bias. Similarly, when recording other substance use, we did not record toxicology screens, relying instead on what was written in the discharge letter, such that these data were also subject to reporting bias. The cross-sectional nature of our data collection meant that we were unable to infer causal relationships.

Our sample size was small and further subdivision by diagnosis and comorbid substance use resulted in smaller subgroups, meaning that the statistical values demonstrated should be interpreted with caution. Furthermore, we could not include data for the 49 unavailable discharge letters, leading to an incomplete data set.

As NPS constitute such a broad group of substances, with varying psychoactive effects, any conclusions on their use from our study should be drawn with caution. The associations we have demonstrated refer to NPS as a homogeneous group. While we have attempted a crude division into synthetic cannabinoid and stimulant NPS, further work should focus on investigating the NPS classes as separate entities. There is, however, an inherent problem in NPS categorisation due to the lack of accurate information regarding their constituents.

Generalisability {#s4b}
----------------

This study was a cross-sectional analysis of service users as opposed to a population study. The relationships we have highlighted may only apply to those who present to services, and perhaps even our local services, rather than the whole population of NPS using psychiatric patients. Equally, due to the study design, we cannot establish any causal relationships.

Our study represents a good starting point for NPS research, but more work is required. A population study is needed to appropriately characterise who is taking NPS, which NPS they are taking and what effects they are having. Routinely available testing apparatus does not test for NPS use. When, and if, this becomes available, further research will be more accurate. A better understanding of the pharmacology and effects of NPS is vital, although this is likely to be problematic, given their ever-changing nature. If we have learnt anything about NPS, it is that their synthesis will continue to outweigh attempts to control them, and psychiatric patients are likely to continue to use them. For that reason, it is essential that they become better understood, as their presence and the consequences of their use are unlikely to be diminished anytime soon.
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